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Vr/PTO 2 2 MAY ZOOZ 




Id/Of? *Z)c?-~~^ 



glM 3HAKAM 

COBCTBEHHOC™ 

"14"MapTa 2002 r. 



F^occi/i mokoi~o areHTCTBa 
^^psieT, m to npn/ioxeH h bie 
^ uHoro o nucaHMfl , cj^opiviyji \=>\ 
n0 ]o6peTeHne Nq 99120975, 
Q99). 




iae Ha ochob© a/iKDMM- 

>J-IHeHHOe M3 3Toro 



eAnpMATMe « Bcepoc- 

|pAOBaTe/l bCKMM l/l H c — 

iTepna/iOB» ( BMAM ) 



> HayMOBMH 
laTO/i h>e b h a 

IBJieBHH 
CaCl/lOBMH 

)/iaeBHH 



|Tb KOnHKD 




99120975 



BwcoKonpoHHwii cruiaB Ha ocHOBe ajiiOMHHHH h H3Aejine, 
BBinojiHeHHoe H3 3Toro ciuiasa 

MKH C 22 C 21/00, 21/18 

IlpeflJiaraeMoe H3o6peTeHHe othochtch k o6jiacra MeTajuiyprHH, b nacTHO- 
cth, k BwcoKonpoHHWM cruiaBaM Ha ocHOBe CHCTeMti Al-Zn-Mg-Cu, npezma- 
3Ha^eHHbiM Ann H3roTOBJieHHa npeccoBaHHbix, KOBam>ix h KaraHbix nojiy- 
(JjafSpHKaroB, oco6eHHO c MaccHBHWMH ceHeHHJiMH, npHMeHaeMbiM ajw Ha- 
rpy»ceHm>ix chjiobmx flerajieH caMOJieTOB, rpy30Bbix h jierKOBbix aBTOMo6H- 

JieH, MOpCKHX H pe^HBIX CyAOB, CejIbCKOX03HHCTBeHHOH TeXHHKH. 

H3BecTeH cmiaB Ha ochobc amoMHHHfl caeziyiomero xKMHiecieoro cocra- 
Ba [l] (%Macc): 

Zn 6,5-7,3 
Mg 1,6-2,2 

Cu 0,8-1,2 

Fe 0,2-0,4 

Si <0,2 

3tot croiaB HMeer He^ocTaTO^Ho bwcokhc npoHHOcrawe CBOftcTBa (cr B , 
CT0.2) h Ba3KOCTb pa3pymeHHa (Ki c ). 

H3flejina H3 3Toro croiaBa hm&ot orpamraeHHyio BecoByio acJ^eicraB- 
Hocrb h He bwcokhh pecypc. 

HaH6ojiee 6jih3khm aHanoroM, B3«TbiM 3a npoToran, HBJiaeTca bmcoko 
npOHHbifi cmiaB Ha ochobc ajnoMHHM [2] cjiezjyiomero cocTaBa (% Mace.) : 



Zn 


5,9-8,7 


Mg 


1,7-2,5 


Cu 


1,4-2,2 


Fe 


<0,14 


Si 


<0,11 


Zr 


0,05-0,15 


Mf, 


<0,02 


Cr 


<0,02 


Mg +Cu <4,1 





3tot cmiaB HMeer HeflOCTaroHHO bmcokhc TexHOJioriraecKHe 
CBOHCTBa- ^cHAKOTeKy^ecTb, TexHOJiormecKyio njiacTH*mocTb, a TaioKe 
noHH^ceHHbiH ypoBeHb bh3kocth pa3pynieHna (Ki c ). 



H3Aejiiw H3 3Toro ciuiaBa, HanpHMep mnaHroyrbi, hmciot HeoAHopo/iHbie 

IIpOHHOCTHbie CBOHCTBa H BH3KOCTB pa3pynieHHfl no TOJIIHHHe, oco6eHHO B 

cjiynae MaccHBHbix ceneHHH. 

TexroraecicaH 3aaana aaHHoro H3o6peTeHHa-pa3pa6oTaTb ciuiaB c 
ynyHineHHtiMH xapaicrepHCTHKaMH HCHflKOTeKynecTH, TexHOJiorHHecKOH 
ruiacnrqHOCTH, noBbinieHHOH Ba3KOcn>io pa3pynieHira, a Taioice o6ecneHHTb 
oflHopoflHOCTb MexaHHHecKHx cbohctb h bh3kocth pa3pyineHira no Tonupme 

H3.aejIHH npH COXpaHCHHH BblCOKHX 3Ha*ieHHH IipOHHOCTHblX CBOHCTB H nO- 

jiyHHTb H3flejrae H3 3toto ciuiasa, o6jia#aiomee 3thm cbohctbom. 

JJjir AOCTH^cemM nocTaBJieHHoft saj^a^H npezuiaraeTca cnnaB Ha ocHOBe 
ajnoMHHHft cjie^yion^ero xHMHnecicoro cocrraBa, % Mace: 

Uhhk 6,35-8,0 

MarHHH 0,5-2,5 

Meflb 0,8-1,3 

^Ce;ie30 0,06-0,25 

KpeMHHH 0,01-0,20 

IJhpkohhh 0,07-0,20 

MapraHeq 0,001-0,1 

XpOM 0,001-0,05 

THTaH 0,03-0,10 

EepHjuniH 0,000 1 -0,05 
h no KpaHHen Mepe o^hh sjicmcht h3 rpyrara mejio*mo3eMejibHbix Me- 
TajuiOB: KajiHH 0,0001-0,01 

HarpHH 0,0001-0,01 

Kajftimfi 0,0001-0,01 

Ajdomhhhh - ocTanbHoe 
JlerapOBaHHe npe/uiaraeMoro cruiaBa no cpaBHeHmo c npoTOirmoM 
aonojiHHTejibHbiMH 3JicMCHTaMH - Be h no KpaHHen Mepe oahhm H3 rpyn- 
nw mejiOHH03eMejibHbix MeTajuiOB - K, Na h Ca Gjiaroaapa hx B3aHMoaefi- 

CTBHK) C OKHCHblMH HJieHaMH H BOflOpOflOM, npHCyTCTBJ/TOnXHMH B MeTaJUie, 

npHBOAHT k noBbimeHHK) ^KHAKOTeKyHecTH paciurasa npH JiHTbe, wro no3BO- 
jiaeT npOH3BOAHn> 6ojiee 3(|)<})eKTHBHyio 4>HjibTpaipno h flera3anHK) pac- 
nuaBjieHHoro MeTajuia, T.e. noBbiCHTb creneHb ero hhctoth h, Kaie cjicact- 
BHe, yjiy^mHTb TexHOJiorHnecKyio iuiacraHHOCTb cjihtkob. 

OmHMajibHoe cooxHomeHHe Zr h Ti b coneTamiH c 6ojiee hh3khm 
coflep^caHHeM Cuhb npHcyrcTBHH no KpaftHefi Mepe o^Horo H3 mejiOHH03e- 
MejibHbix MeTaruiOB - K, Na h Ca o6ecne^HBaiOT Sojiee bwcokhh ypoBeHb 
b^3kocth pa3pynieHHH npn coxpaHeHHH BbicoKoro ypOBHa npOHHoembix 
cbohctb 6jiaroAap5[ CHioKeHmo o6^cmhoh aosm nepBHHHbrx H36biTOHHbix 
4>a3 h hx H3MejibHeHHK), a TaioKe 6ojibmyK) oaHopoflHOCTb MexaHHHecKHX 



cbohctb h bh3kocth pa3pyinemra no TOJinpme H3,aejnM 3a cner o6ecnene- 
hpm Gojiee oaHopo^Horo pacnpeAejierow Hacraij btophhhbix 4>a3 no o6i>eMy 
MHKpo3epHa, wro o6ecnenHBaeT nyHinyio npoicajiHBaeMOCTb npe,zuiaraeMoro 
ciuiaBa. 

npHMepM ocymecTBjieHiM 

JJjix npoBe^eraM 3KcnepHMefrroB 6i>ijih otjihtm cjihtkh h3 ciuiaBOB, 
cocraBbr KOTopwx npHBeaeHbi b Ta6ji. 1 . 

H3 rOMOrCHH3HpOBaHHfcIX CJIHTKOB MCTO^OM OCa^KH Ha BepTHKaJIbHOM 

npecce 6mjih nojiyneHbi iiokobkh tojiuimhoh (t) 60, 100, 150, 200 mm h Ha 
ropH30HTajibHOM npecce 6bura H3roTOBjieHbi mctoaom npeccoBainw nojiocbi 

TOJIUXHHOH (t) 50 H 130 MM. 

IIony4)a6pHKaTbi 6bijm noAseprHyrbi TepMiraecKOH o6pa6oTKe no cne- 
AyiomeMy peacHMy: 3aKajiKa - TeMnepaTypa BbiaepacKH 470°C, BpeMH bbi- 
AepaocH b 3aBHCHMOCTH ot TOjnmiHbi nojiy(i)a6pHKaTa KOJie6ajiocb ot 1 no 3 
nacoB; CTaperoie AByxcTyneHHaroe no peaacviy 1 15°C, 6 nac +170°C,10 nac. 

^CHflKOTeKynecTb cnjiasoB oueHHBajiH CTaH^apTHbiM mctoaom no 
ZUiHHe np^Moro npyrKa, otjihtoto b MeTajunraecicyio (j>opMy. 

TexHOJiorHHecKyio iuiacTHHHOCTb onpe/iejiajiH jjpyMR MeroAaMH: 
nyreM ocaAKH ixmiHHApHHecKHx o6pa3ixoB Ha npecce no no^Bjiemw 
6okoboh TpeniHHbi h mctoaom Hcnbrramra rarapHHQKHx o6pa3ijoB Ha 
pacTH>KHOH ManiHHe. 

IlpoHHOCTHbie CBoftcTBa h BH3KOCTB pa3pyniemw cnjiaBOB onpeaejMJiH 
Ha CTaH^apTHbix o6pa3uax, Bbipe3aHHbix H3 pa3JiHHHbix 30H no tojuuhhc (t)- 
nony4)a6pmcaTOB (l/4t h l/2t) b npoAOJibHOM {J\ hjih JJJlI) h bwcothom ( B 
hjih B,IQ HanpaBjieHHHx OTHOCHTejibHO HanpaBjierara BOJiOKHa. 

Pe3yjn>TaTbi oilmen TexHOJiornnecKHx cbohctb cmiasoB, npHseAeHHbie 
b Ta6ji.2, CBHfleTejibCTByioT , hto cruiaB npeAJiaraeMoro cocTasa (>fe2-9), b 
1.2-1,4 pa3a npeBoexoAHT npoToran no xapaicrepHCTHKaM aaaAKOTeicyHecTH 
h TexHOJioriraecKOH iuiacraHHocTH. 

KaK bhaho H3 Ta6jiHUbi 3, npeanaraeMbiH cnjiaB npeBoexoAHT 
H3BecTHbifi cnnaB no bh3kocth pa3pymeHHH b 1,4-1.7 pa3a b HanpaBJiemra 
JJXl h b 1.2-1.4 pa3a b HanpaBJieHHH BR npn 6jih3khx 3HaHemrax 
npoHHOCTHbix xapaicrepHCTHK . HaH6ojn>iiiHe 3HaneHHfl bh3kocth 
pa3pymemra nonyneHbi Ha cocraBax JM°3 -5,7,9, OTBeHaiomHx cooTHOinemoo 
coflepaeamw Ti+2Zr<0,3 h Si:Be>2 

^aHHbie, npeacTaBjieHHbie b xa6jimie 4, CBHAeTejibCTByiOT, hto npeAJia- 
raeMbiH cnnaB no cpaBHemno c npoToranoM oGecnenHBaeT nojiyneHHe 60- 
jiee OAHOpoAHbix MexaHiraecKHX cbohctb h ba3kocth pa3pymeHHa no toji- 



mime nojiy(J>a6pHKaTOB, hto ocoGchho npoflBjraeTca Ha MaccHBHwx ceneHH- 
ax TOJimHHOH >150 mm, y KOToptix CHHaceHHe npoHHOCTHwx xapaicrepHCTHK 
h bh3kocth pa3pyniemra b 30He l A t b 1,5-2 pa3a Mem>ine, hcm y H3BecTHoro 
ciuiaBa. 

npe/yiaraeMbifi cruiaB c yjiynineHHbiMH xapaicrepHCTHKaMH 
^KHAKOTeKynecTH, TexHOJioriraecKOH miacnraHOCTH, b^3kocth pa3pyiiiemw, a 

TaiOKe 6onee OflHOpOflHMMH IipOHHOCTHblMH CBOHCTBaMH H Bfl3KOCTMO 

pa3pymeHHH no tojuuhhc, iio3bojm6t H3roTaBjiHBaxb nrapoKyio 
HOMeHKjiaTypy KOBaHbix, npecoBaHHbix h KaTam>ix nojiy^aGpHKaTOB, npaic- 

THHeCKH JII060H Heo6xO,ZmMOH 4>OpMM H ra6apHTOB, OCOGeHHO MaCCHBHBIX 

ceneHHH. 

npHMeHeHHe ciuiaBa b H3flenHH b bhac Kpyiraora6apHTHbix mohojiht- 

HblX H3^eJIHH C OOTOpoaHBIMH CBOHCTBaMH n03BOJIHT nOBMCHTb Ha 10-20% 
BeCOByK) 3<j)(j)eKTHBHOCTb KOHCTpyKIJHH 3a CHCT yMCHbmeHHH HHCJia coeflH- 

HHrrejibHbix cTbiKOB h o6ecne*iHT noBbimemie HaaeacHOCTH b 3KcruiyaTaixHH 
Ha 15-20% 6jiaroaapH yjiy^nieHmo xapaicrepHCTHKH bjokocth pa3pynieHHH. 

yjiynmeHHe TexHOJiornnecKHX cbohctb cnnaBa oSecne^HT chh^kchhc 
6paxa npn H3roTOBjieHHH h3acjihh H3 npefljiaraeMoro ciuiaBa, a npHMeHeHHe 
b KOHCipyKUHH KpynHora6apHTHbix nojiy4>a6pHKaTOB yMenbinHT TpyaoeM- 
Kocxb c6opKH h caenaeT H3aejrae Ha 30-40% 6onee 3kohomhhhmm. 

IIpH npoH3BOflCTBe h npHMeHeHHH npe^zyiaraeMoro ciuiaBa h H3flejiHH H3 
HeFO He npOHexoAHT yxyAHieHHJi 3KOJiorHH OKpyacatomeft cpcow no cpaBHe- 

HHK) C H3BeCTHbIM CnJiaBOM. 
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Ta6jiHua 2 

TexHOJioraHecKHe CBOHCTBa ciuiaBOB 



CiuiaB 


5KnmcoTeKy- 

HeCTB, MM 


TexHOjioranecKaa njiacTHHHOCTb,% 


Ilpn ocamce Ha 
npecce 


IIpH paCTflMCeHHH 


1 

(npoTOTun) 
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Ta6jnma 3 

CBOHCTBa nOKOBOK TOJinjHHOH 150mm B HeHTpaJIBHOH 30He (l/2t). 
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[1] AjiiOMHHHeBbie cruiaBbL IlpoMbiniJieHHbie amoMHHHeBbie ciuiaBbi. Cnpa- 

bohhhk. M. ? «MeTajuiypriM» ? 1984, c. 124. 
[2 ] 3a*BKa PCT/FR97/00144 (fmpivibi Pechiney, Opaium* ot 25.01.1996 r. 



<I>opMyjia H3o6pereHHH 



1 . BwcoKonpOHHHH cmiaB Ha ochobc ajnoMHHH*, coaepacamnfi hhhk, Mar- 
HHH, MQffb, »ejie30, KpeMHHH, UHpKOHHH, MapraHeU, XpOM, OTJIHMaK)- 

iuhhcji TeM, hto oh AonojiHHTejibHO coflepHCHT THTaH, 6epHjuiHH h no, 
KpaimeH Mepe, oahh sjicmcht H3 rpynnbi mejiOHH03eMejibHbix MeTajuiOB 
- KariHH, HaTpHfi, KdJibiuiH, npH cnezryiomeM coorHOineHHH KOMnoHeH- 
tob, % Mace. : 

IJhhk 6,35-8,0 

MarHHH 0,5-2,5 

Meab 0,8-1,3 

^Kejieso 0,06-0,25 

KpeMHHfi 0,01-0,20 

LtHpKOHHH 0,07-0,20 

MapraHen 0,001-0,1 

XpoM 0,001-0,05 

THTaH 0,03-0,10 

BepHJurafi 0,0001-0,05 
h no KpaHHefi Mepe oahh ajieMeHT H3 rpynnbi mejiOHH03eMejibHbix Me- 
TajuiOB: 

Kajrafi 0,0001-0,01 
HaTpHfi 0,0001-0,01 
KanbHHH 0,0001-0,01 
Ajhomhhhh - ocTaribHoe 

2. BbicoKonpoTObiH cnjiaB Ha ocHOBe amoMmnw no n.l, OTjinnaiomHHCJi 
TeM, wro cyMMa Zr + 2Ti < 0,3%. 

3. BbicoKonpo^HbiH cnnaB Ha ochobc amoMHHHa no n.l, OTjnraaionmHCfl 

TeM, wro cooTHomeHHe Si : Be ^ 2. 

4. H3flejrae, BbinojiHeHHoe H3 swcoKonpOHHoro cnjiasa Ha ochobc ajnoMH- 
HHa, OTjipmaioineecH TeM, hto cnnaB HMeer cue^yiomHH xnMnnecKHH co- 
CTaB, % Mace.: 



Uhhk 


6,35-8,0 


MarHHH 


0,5-2,5 


Mezib 


0,8-1,3 


3Kene30 


0,06-0,25 


KpeMHHH 


0,01-0,20 


UHpKOHHH 


0,07-0,20 


MapraHen 


0,001-0,1 


XpOM 


0,001-0,05 


THTaH 


0,03-0,10 


BepHJinHft 


0,0001-0,05 



h no KpaHHefi Mepe oahh ajieMeHT H3 rpynnbi mejiOHH03eMejn>Hbix Me- 
TajuiOB: KanHfi 0,0001-0,01 

HaTpnii 0,0001-0,01 

KajiMmii 0,0001-0,01 

Ajiiomhhhh - ocrajibHoe 



HananbifflK nareHTHoro OTflena t?7ZfaZuSrLZ£/jP CaBejibeBa T.H. 



Pe<|>epaT 

k 3a»BKe N° 

BbicoKonpoHHbiH ciuiaB Ha ocHOBe amoMHmw h H3,aejiHe, 
BbinojraeHHoe H3 3Toro ciuiasa. 

H3o6peTeHHe othochtch k o6jiacra MeTajuiyprHH, b HacTHOcra, k cmia- 
BaM Ha ocHose CHCTeMbi Al-Zn-Mg-Cu, npezma3HaHeHHbiM jjjw H3roTOBjie- 
hhh KpynHora6apHTHbix fleTajiefi cjichkhoh <()opMbi H3 MaccHBHbix npecco- 
BaHHbix, KOBaHbix h KaTaHbix nojiy4>a6pHKaTOB ? npHMenaeMbix ww BHyr- 
peHHero CHjiOBoro Ha6opa caMOJiexHbix h apyrax KOHCTpyioiHH. 

TexHHnecKOH 3aaaneH H3o6peTemra hbjihctch yjiynuieHHe TexHOJiorHqe- 
ckhx cbohctb ciuiaBOB npn jiHTbe (HCHflKOTeKyHecTb), npH fle^opMamm 
(TexHOJiormecKM iuiacraHHOCTb), a TaioKe noBbiineHHe 3KcmiyaTaijHOHHbix 

CBOHCTB (TpemHHOCTOHKOCTb) npH COXpaHeHHH BblCOKOrO ypOBHfl DpOHHO- 

CTHbix xapaicrepHCTHK. 

Ajm flOCTH^ceHHH yica3aHHOH qejiH ciuiaB ^onomraTejibHO coaepmrr 
6epHjuiHH, THTaH h no KpaHHen Mepe o^hh 3jtcmcht h3 rpymibi mejiOHHO- 
3eMejn>Hbix MeTajuiOB — KajraH, HarpHH, icajibqHH npH cjieayiomeM co- 
aep5KaHHH KOMnoHCHTOB (Mace. %): 



Uhhk 


6,35-8,0 


BepHJUiHH 0,0001-0,05 


Marram 


0,5-2,3 




Me/o> 


0,8-1,3 


h no KpaHHeS Mepe oahh 


5Kejie30 


0,06-0,25 


3JieMeHT H3 rpyraibi menon- 


KpeMHHH 


0,01-0,20 


H03eMejiBHbix MCTannoB: 


U[HpKOHHH 


0,07-0,20 


KanHH 0,0001-0,01 


MapraHeq 


0,001-0,1 


Harpm! 0,0001-0,01 


XpoM 


0,001-0,05 


KajiBUHH 0,0001-0,01 


THTaH 


0,03-0,10 


AjnOMHHHH — OCTaJIbHOe 



ITpn 3tom aoji^cHbi co6jnoaaTbc^ cooTHonieHHH Meayiy cjie^oyiomHMH 
3JieMeHTaMH: cyMMa Zr+2Ti < 0,3%; cooTHOineHHe Si:Be > 0,2. 

H3flejiHe, BbinojiHeHHoe H3 3Toro ciuiaBa 6yaeT HMeTb noBbinieHHyio Ha 
10-20% BecoByio 34>4)eKTHBHOCTb h Haae^cHOCTb b 3KcruiyaTauHH , a Taioice 
6y^eT Ha 30-40% 3KOHOMtraHee npH H3roTOBjieHHH. 
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High- strength Aluminum-based Alloy and Product 
Manufactured Therefrom 

IPC C22C 21/00, 21/18 
The proposed invention relates to the field of metal- 
lurgy and more particularly to high-strength alloys based on 
the Al-Zn-Mg-Cu system, intended for manufacturing pressed, 
forged and rolled semi-finished products, especially with 
massive sections, used for load-bearing parts of aircraft, 
trucks and cars, sea and river ships, . agricultural machin- 
ery . 

Known in the art is an aluminum-based alloy having the 
following chemical composition [1] (in percent by weight) : 

Zn 6.5-7.3 
Mg 1 . 6—2 . 2 

Cu 0.8-1.2 
Fe - 0 . 2-0 . 4 

Si < 0.2 

This alloy has insufficiently high strength character- 
istics (ct b , CT0.2) and fracture toughness (K lc ) . 

Products from this alloy have a limited weight effi- 
ciency and their service life is not high. 

The closest analog, adopted as the prototype, is a 
high-strength aluminum alloy having the following composi- 
tion (in percent by weight) : 



Zn 5.9-8.7 

Mg 1 • 7—2 . 5 

Cu 1.4-2.2 

Fe < 0 . 1 4 

Si < 0.11 

Zr 0.05-0.15 

Mn < 0.02 

Cr < 0.02 



Mg+Cu < 4.1 



This alloy has insufficiently high technological prop- 
erties: fluidity, technological plasticity, and a lowered 
level of fracture toughness (Ki c ) . 

Products manufactured from this alloy, for instance, 
frames, have nonuniform strength properties and fracture 
toughness over the thickness, especially in the case of mas- 
sive sections. 

The technical object of the present invention is to 
.provide an alloy with improved fluidity and technological 
plasticity characteristics, increased fracture toughness, as 
well as to provide uniformity of the mechanical properties 
and fracture toughness over the thickness of the product, 
while preserving high values of the strength properties, and 
to obtain a product from this alloy, possessing these prop- 
erties . 

For said object to be accomplished, there is proposed 
an aluminum-based alloy having the following composition, in 
weight percent : 

Zinc 6.35-8.0 

Magnesium 0.5—2.5 

Copper 0.8-1.3 

Iron 0.06-0.25 

Silicon 0.01-0.20 

Zirconium 0.07-0.20 

Manganese 0 . 001-0 . 1 

Chromium 0 . 001-0 . 05 

Titanium 0. 03-0 . 10 

Beryllium 0.0001-0. 05 

and at least one metal from the group of alkaline-earth met- 
als : 

Potassium 0.0001-0.01 
Sodium 0.0001-0.01 
Calcium 0.0001-0.01 
Aluminum the balance 



3 

1 - 

Alloying of the proposed alloy compared with the proto- 
type with additional elements - Be and at least one element 
from the group of alkaline-earth metals - K, Na and Ca, ow- 
ing to their interaction with oxide films and hydrogen pres- 
ent in the metal, leads to an increase in the alloy fluidity 
in casting, which makes it possible to carry out more effec- 
tive filtering and degassing of molten metal, i.e., to raise 
the degree of its purity and, as a consequence, to improve 
the technological plasticity of ingots. 

An optimal ratio of Zr and Ti in combination with a 
lower content of Cu and in the presence of at least one of 
the alkaline-earth metals - K, Na and Ca provide a higher 
level of fracture tightness, with the high level of strength 
properties being preserved owing to a reduction of the vol- 
ume fraction of primary excess phases and their particula- 
tion, as well as a greater uniformity of the mechanical 
properties and fracture toughness over the product thickness 
due to the provision of a more uniform distribution of the 
particles of secondary phases over the micrograin volume, 
whereby a better hardenability of the proposed alloy is en- 
sured . 

Exemplary Embodiments 

For carrying out experiments, ingots were cast from al- 
loys whose compositions are listed in Table 1. 

Forgings having a thickness (t) of 60, 100, 150, 200 mm 
were produced from homogenized ingots on a vertical press by 
upsetting techniques, and strips having a thickness (t) of 
50 and 130 mm were produced on a horizontal press by press- 
ing techniques. 

The semi-finished products were subjected to heat 
treatment according to the following schedule: quenching - 
keeping temperature, 470°C; keeping time, depending on the 
thickness of the semi-finished product, varied from 1 to 3 
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hors; two-stage aging according to the schedule: 115°C, 6 
hrs + 170°C, 10 hrs. 

Fluidity of the alloys was evaluated by a standard 
method from the length of a straight rod cast into a metal 
mold . 

Technological plasticity was evaluated by two methods: 
by upsetting cylindrical samples ' on a press till the appear- 
ance of a lateral crack, and by testing Gagarin samples on a 
stretching machine. 

Strength properties and fracture toughness of the al- 
loys were determined on standard samples cut out from dif- 
ferent zones over the thickness (t) of the semi-finished 
products (l/4t and l/2t) in the longitudinal (fl or fln) and 
vertical (B or Bfl) directions relative to the fiber direc- 
tion . 

The results of evaluating the technological properties 
of the alloys, listed in Table 2, indicate that that the al- 
loy of the proposed composition (Nos. 2-9) excels the proto- 
type by as much as 1.2-1.4 times in the fluidity and techno- 
logical plasticity characteristics . 

As is seen from Table 3, the proposed alloy excels the 
known alloy in fracture toughness by as much as 1.4-1.7 
times in the direction Bn and by as much as 1.2—1.4 times in 
the direction Bfl with close strength characteristics. Maxi- 
mum fracture toughness values were obtained on compositions 
Nos. 3-5, 7, 9, corresponding to the content ratio 
Ti + Zr < 0.3 and Si:Be > 2. 

The data listed in Table 4 indicate that the proposed 
alloy, compared with the prototype, provides more uniform 
mechanical properties and fracture toughness over the thick- 
ness of semi-finished products, this being especially mani- 
fest on massive sections having a thickness > 150 mm, in 
which the reduction of the strength characteristics and 
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fracture toughness in the l/2t zone is 1.5-2 times less than 
in the known alloy - 

The proposed alloy with- improved fluidity, technologi- 
cal plasticity, fracture tightness properties and more uni- 
form strength properties and fracture tightness over the 
thickness makes it possible to manufacture a wide range of 
forged, pressed and rolled semi-finished products, practi- 
cally of any required shape and overall dimensions, espe- 
cially of massive sections. 

The use of the proposed alloy in the form of large-size 
monolithic products with uniform properties will make it 
possible to increase the weight efficiency of structures by 
10—20% owing to reducing the number of butt joints and will 
provide a 15-20% increase in the operation reliability owing 
to. an improvement in the fracture tightness characteristic. 

An improvement in the technological properties of the 
alloy will provide a smaller number of rejects in the manu- 
facture of products from the proposed alloy, and the use of 
large-size semi-finished products in structures will de- 
crease the laboriousness of assembling and make the product 
30—40% more economical. 

The production, use of the proposed alloy and manufac- 
turing products therefrom do not involve ecological deterio- 
ration of the environment, as is the case with the known al- 
loy . 
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Table 2 

Technological properties of alloys 



Alloy 


Fluidity, mm 


Technological plasticity, % 


Xll LijJots u t — Liiy 

on press 


Tn of rpf rh inn 
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( npoTOTMn ) 
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Table 3 

Properties of 150 mm thick, forgings in qentral zone (l/2t) 
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CLAIMS 

1. A high-strength aluminum-based alloy comprising 
zinc, magnesium, manganese, copper, iron, silicon, zirco- 
nium, manganese, chromium, characterized in that it is fur- 
ther comprises titanium, beryllium and at least one element 
from the group of alkaline-earth elements - potassium, so- 
dium, calcium, with the following ratio of the compounds, in 
percent by weight: 

Zinc 6.35-8.0 

Magnesium 0.5—2.5 

Copper 0.8—1.3 

Iron 0.06-0.25 

Silicon 0.01-0.20 

Zirconium 0.07-0.20 

Manganese 0 . 001-0 . 1 

Chromium 0.001-0.05 

Titanium 0. 03-0. 10 

Beryllium 0 . 0001-0 . 05 

and at least one metal from the group of alkaline-earth met- 
als : 

Potassium 0 . 0001-0 . 01 

Sodium 0 . 0001-0 . 01 

Calcium 0 . 0001-0 . 01 

Aluminum the balance 

2. A high-strength aluminum-based alloy according to 
claim 1, characterized in that the sum Zr + 2Ti < 0.3%. 

3. A high-strength aluminum-based alloy according to 
claim 1, characterized in that the ratio Si:Be > 2. 

4. A product manufactured from a high-strength alumi- 
num-based alloy, characterized in that the alloy has the 
following chemical composition, percent by weight: 

Zinc 6.35-8.0 
Magnesium 0.5—2.5 
Copper 0.8—1.3 
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Iron 

Silicon 

Zirconium 

Manganese 

Chromium 

Titanium 

Beryllium 

and at least one metal from the 

als: 

Potassium 
Sodium 
Calcium 
Aluminum 



0.06-0.25 
0.01-0.20 
0.07-0.20 
0.001-0.1 
0. 001-0. 05 
0.03-0.10 
0.0001-0.05 
group of alkaline-earth met- 

0.0001-0.01 
0. 0001-0. 01 
0.0001-0.01 
the balance 
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Abstract 

High-strength Aluminum-based Alloy and Product 
Manufactured Therefrom 

Tjfre invention relates to the field of metallurgy, par- 
ticularly to alloys based on the Al-Zn-Mg-Cu system, in- 
tended for manufacturing large-size parts of intricate con- 
figurations from massive, pressed, forged and rolled semi- 
finished products, used for internal aircraft frames and 
other structures. 

The technical object of the invention is to improve the 
technological properties of alloys in casting (fluidity), in 
deformation (technical plasticity) , and also to raise the 
service properties (crack resistance) , with the high level 
of strength characteristics being preserved. 

For said object to be accomplished, the alloy further 
comprises beryllium, titanium and at least one element from 
the group of alkaline-earth metals - potassium, sodium, cal- 
cium, with the following content of the components (in per- 



cent by weight) 






Zinc 


6. 


35-8.0 


Magnesium 


0. 


5-2.5 


Copper 


0. 


8-1.3 


Iron 


0. 


06-0.25 


Silicon 


0. 


01-0.20 


Zirconium 


0. 


07-0 . 20 


Manganese 


0. 


001-0. 1 


Chromium 


0. 


001-0.05 


Titanium 


0. 


03-0 . 10 


Beryllium 


0. 


0001-0. 05 



and at least one metal from the group of alkaline-earth met- 
als : 

Potassium 0.0001-0.01 
Sodium 0.0001-0.01 



Calcium 0.0001-0.01 
Aluminum the balance 

'The following relationships must be observed between 
the elements: the sum Zr + 2Ti < 0.3%; the ratio Si: Be > 
0.2. -5 

The product manufactured from this alloy will have 10— 
20% higher weight efficiency and reliability in service, and 
will be 30-40% more economical in manufacture. 



